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All present claims relate to an extremely large number of possible 
apparatus or methods. In fact, the claims contain so many options and 
variables that a lack of clarity (and/or conciseness) within the meaning 
of Article 6 PCT arises to such an extent as to render a meaningful 
search of the claims impossible* Consequently, no search report can be 
established for the present application. 

The applicant's attention is drawn to the fact that claims relating to 
inventions in respect of which no international search report has been 
established need not be the subject of an international preliminary 
examination (Rule 66*l(e) PCT). The applicant is advised that the EPO 
policy when acting as an International Preliminary Examining Authority is 
normally not to carry out a preliminary examination on matter which has 
not been searched. This is the case irrespective of whether or not the 
claims are amended following receipt of the search report or during any 
Chapter II procedure. If the application proceeds into the regional phase 
before the EPO, the applicant is reminded that a search may be carried 
out during examination before the EPO (see EPO Guideline C-VI, 8.5), 
should the problems which led to the Article 17(2) declaration be 
overcome. 
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groups, knowledge management portals, chats, tiboreads, etc. While such procedures have 
individual merit, some of the drawbacks that dimmish fhe value of tfiese procedures over time 
include: (1) Decision hitelligence remains outside of &e information system in genially 
unstructured and non-context specific formats^ making it difBcuIt to re-share or conq>rehend 
the gained intelligence without reconstruction and resulting in problems associated with 
"information islands'*, "information cataloging" and "information glut"; (2) biformation 
redundancies are not removed and information re-discovery is more difScul^ (3) Closed loop 
knowledge discovery, knowledge integration and historical trending are not possible or are 
not &cilitate so that changing behaviors in pattern and exceptions cannot be gleaned;(4) As 
the information content grows, information searching becomes increasingly more difficult due 
to poor search mechanics across multiple systems and the requirements ofhuman subj ecti vity; 
and (5) information saturation and/or overload can be a significant problem to knowledge 
accmnulation and management 

[0005] Thus, there is a need in the art for improved structures and methods for harvesting 
information and knowledge fix>m data, storing the information and knowledge in structures 
that fecilitate memory, reuse and efficient knowledge adding, enhancii^ revising, updating, 
deletuig, augmmting, etc. 

SUMMARY OF THE INVEmiON 
[0006] The present invention provides a database adapted to acquire, store, and retain results 
from human and/or machine data minmg activities so that information or knoi^^edge can be 
derived and/or created thorefiom allowing historical analysis and tracking and/or huroan 
commentary on the derived and/or created information or knowledge allowing decision 
ihakers to produce action plans utilizing the information or knowledge. 
[0007] The present invention also provides a database structured to store non-redundant 
results from human and/or machine data mining activities, where the database includes 
mformation sufficient to reconstruct each stored results, information on each query that lead 
to each stored result and a structure sufficient to fiidlitate efficient retrieval, manipulation, 
integration, and distribution of the stored results. 

[0008] The present invention provides a method for storing results fiom human and/or 
machine derived data mining results including the step of receiving a result fix)m a human 
and/or machine data mining activity, comparing the received result to previously stored 
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results, storing the received result if the received result is new or updating a previously stored 
resuh if the received result is an augmentation, addition, correction or update of the previously 
stored result and if the received result causes a change in the database notifying a user groiq) 
of the change. The method can also include the step of adding objective and/or subjective 
conunentary, analysis, and/or rating. The method can also include the step of reviewing the 
results to minimize redundant results and adding further objective and/or subjective 
commentary, analysis, and/or rating by a group of specialized users. The method can also 
include the step of integrating tiie results into summary, collective, abstracted or compound 
results. The method can also include the step of running data mining routines against the 
results to derive higher order data patterns, trends or exceptions. The method also includes 
the step of deriving wisdom fiom the repository to be used in actions. 
[0009] The present invention provides an interactive me&od for acquiring knowledge from 
data mining results including the steps of receiving input either manually via direct human 
entiy into a knowledge database or automatically fix>m participating data mining routines, 
storing the results in a temporary database area, screening the result against existing result 
entries, marking the results as either new, related or redundant, authoring &e results with 
objective and/or subjective commentary, analysis and/or rating, submitting the authored result 
to the database for permanent storage, reviewing the results by a special group of users to add 
expert subjective and/or objective commentary, analysis and/or ratings, forming higher level 
results from the stored results, storing the higher level results in the database, removing 
redundant results from the database, presenting relevant results to specific user groups, 
running data mining routines against the results and integrating the results into patterns and 
trends and repeating the above steps on a continuous or periodic basis. 
[0010] The present invention provides a knowledge storage and management system 
including an input inter&ce diat allows the results from one or more data mining routine 
running on one or more data sources (e.g., OLAP cubes or other database) or from one or 
more himian data mining activities to be screened for inclusion in an knowledge acquisition 
database vMch stores the results of the data mining activities vnih sufGcient context 
information to recreate the data mining process and the source data stmcture. Thesystemalso 
includes knowledge review and pursue routines that pmmt the entry of human objective 
and/or subjective commentary to add additional informational content to the m^ber of the 
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database, i^ch are data exceptions or patterns identified by the data mining routines or 

humans. The RyKtem also InrJnHftg gpfirially failnwH Hata miniTig lyi^Ttin^ that nm flgflinitf fhf 

knowledge database to produce high^ level knowledge and informational content The 
system can also includes information relating to flie use of the knowledge or information in 
the system. 

[0011] Tl^ present invention provides a syst^ for converting data into information, 
information into kno^edge and knowledge into wisdom. Information is extracted specific 
data directed to a given problem or interest, ie.y context specific data, ^^ch can be textual 
or visual. Knowledge is the abstracted pattenis or trends derived j5x)m information. Finally, 
wisdom is the integration of knowledge with human e3q)erience and insight and/or mariiinft 
automated knowledge refinement 

DESCRIPTION OF THE DRAWmGS 
[0012] The invention can be better imderstood with ref^nce to the following detailed 
description together with the ai>pended illustrative drawings in ^^ch like elements are 
numbered the same: 
Data Repository Structore 

[0013] Figure 1 depicts a schematic of an Entity Relationship database schema or diagram of 
a knowle^e database repository of this invention; 

[0014] Figure 2 depicts a schematic of a Refresh process for the database of Figure 1 ; 
[0015] Figure 3 depicts a schematic of aPAS Analysis Server Update process for die database 
of Figure 1; 

[0016] Figure 4 depicts a schematic of a User Query and Review Process for the database of 
Figure 1; 

Knowledge Management Methodology 

[0017] Figure SAconceptuaUy illustrates aprefmed iterative and collaborative methodology 
of knowledge creation and sharing of this invention through various overlapping information 
qualification interactions; 

[0018] Figure SB illustrates aprefeired embodiment of the Information Integration of Figure 
SA, whecerelevantinfoniiation fixnn the repository ofFigure 1 is aggregated and/or integrated 
with the base data; 

[0019] Figure 5C depicts a conceptual flowchart of a preferred knowledge creation method 
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of this invention; 

[0020] Figure 5D depicts tiie relationship between the primary infonnational entities 
pertaining to the firameworic; 
Repository Schema 

[0021] Figin:e6Adqpict5aprefen^embodinientofarq)Ositorywizard^ 

records necessary metadata related to a result found in any OLAP cube; * 

[0022] Figure 6B depicts an example ofan OLAP cube upon which the wizard of Figure 6A 

operates; 

[0023] Figure 7A depicts a preferred partial database schema of this invention that is 
automatically created using the wizard of Figure 6A, which translates base data dimensions, 
hioarchy, levels of dimensions and measures mto s^propriate tables and columns, such that 
the exceptions and patterns related to a result are easily and uniquely stored in the database 
rq)ository of this invention; 

[0024] Figure 7B dq>icts the OLAP cube dimensional metadata recorded by the wizard of 
Figure 6 A into the Repository M^ table of Figure 7 A; 

[0025] Figure 7C depicts the OLAP cube security metadata that is automatically recorded by 
the wizard of Figure 6A into the TW^ConstraintJJefinition" table of Figure 7A; 
[0026] Figure 7D depicts an alternate preferred partial schema of this invention replacing 
multiple dimension sfpecific tables with a one dimmsional table, where details related to 
multiple dimensions are recorded in multiple records sharing the same repository; 
[0027] Figure 7E depicts another alternate preferred partial schema of this invention having 
a single large de-normalized table, which persists content and context infomoation all in one 
table; 

[0028] Figure 7F depicts the Nugget Facts table of Figure 7A, which holds the Analytical 
information contmt of the Information Nugget; 

[0029] Figure 7G depicts the Issues table of Figure 7A« which records Subjective issues 
relating to lofomDiation Nuggets; 

[0030] Figure 7Hdq>ictstfaeBalchTaskstableofFigure7A,wfaiclirBCordsthede^ 
to any Evolved processes ttiat publish potential Mormation Nuggets to the Repository; 
[0031] Figure 71 depicts the Summary table of Figure 7A, which is one of many ways in 
which the contents of repository can be summarized to derive secondary intelligence on 
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subjects of interest on a periodic basis and alloi^ for pursuing dianging informational and 
exceptional subjects overtime; 
Repository Interactions 

[0032] Figure 8A shows integrated and easy means of interacting with the repository, the 
wizard automatically reads the context of the anomaly and retrieves any existing information 
that m^ furOier explain or provide insights related to &e current exception or pattern, thus 
tiie hiformation is readily shared wifliout the need for explicit searchmg etc. ; 

[0033] Figure 8B shows a simple intea:&ce that presents information related to an existiiig 
Information Nugget; 

[0034] Figure 8C shows a confirmation window associated with the Information Nugget 
submission wizard of this invention; 

[0035] Figure 8D shows a simple inter&ce that records objective and subjective commentary 
provided by the user; 

[0036] Figure 8E shows a sinqple inter&ce that records the objective score related to the 
information value of an hiformation Nugget or an Information Nugget Review; 
[0037] Figure 9A shows a sanq>le Information Nugget Fact table of this invention; 
[0038] Figure 9B shows asample entries fiomsome Dimensional Tables of this invention that 
record Information Nugget context information; 

[0039] Figure 9C shows an overview of the Information Nugget context categorization that 
occurs at storage time; 

[0040] Figure 1 OA shows a "Drag n Drop" query interfece, which is a part of the Analytical 
climt; the user simply drags the dimensional members of interest into the query box and click 
on "Search", necessary query; 

[0041] Figure 1 OB shows the corresponding SQL query generated by the search submitted in 
Figure IDA; 

[0042] Figure IOC shows a flow chart of the query process of Figures lOA&B; 

[0043] Figure 11 shows a simple Inter&ce, i^ch records user informational preference 

profiles to miTiiiTiiyi* Information Glu^ 

[0044] Figures 12A-G show a custom web-based intor&ce built around the Repository to 
enable easy and customized information delivery, tiie database of this invention's self- 
documented and open architecture allows for such custom information delivery and 
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integration needs; 

[004SJ Figures 13 shows a sample inter&ce where the entire contents of the repository can 
be organized in a dimensional tree like formal; and 

[0046] Figure 14 shows a example of Information Integration, where a Basket Analysis data 
mining routine has been customized to mine flie repository. 

DlirrAn. KD DESCRIPTION OF THF iNVTmrrnN 
[0047] The inventors have found that aknowledge database can be constnictedwi 
database schema to £tcilitate storing, authoring, iqxiatmg, augmenting, searcliing, retrieving, 
reviewing, disseminatiTig, commenting on and analyzing results ofhuman and/or machine data 
mining activities and synthesizing the results into composite results, abstracted results, 
patterns, trends and/or other higher level information and/or knoMedge. The inventors have 
also found tiiat a methodology can be constructed for efiSdentiy storage, iqxlating, 
augmenting, searching, and retrieval of the results ofhuman and/or mar^hmft data mining 
activities. Moreover, the inventors have found that a methodology can be constructed to 
cqyture human rating of results ofhuman and/or machine data mining activities so that cunent 
information and historical information about results of data mining activities can be easily and 
ef&cientiy identified, iqxlate, augm^ted, abstracted and otherwise tumed into past, present 
and predicted future behavioral knowledge about an area of interest - busmess, scientific, 
medical, financial, governmental, intelligence, environmental, global, etc. 
[0048] The key difierentiating features of the present invention over tiie prior art include: (1) 
Self-documented, self-cataloging and open RDBMS based data r^sitoiy; (2) Automatic 
generation, ease of administration and ease of change management mechanics; (3) Designed 
to facilitate knowledge creation, sharing and integration through flexible and extensible 
collaborative and knowledge query mechanisms; (4) User interface focuses on c^turing 
knowledge through least and most relevant human input, while qu^ mechanics focus on 
presenting most relevant information witii least mteria specification requirements; (5) 
Enhanced user activity tracking and profiling helps witii suggestive intelligence 'This may be 
of interest to you!" metq>hor; (6) Makes corporate knowledge pervasive and actionabIe;(7) 
Provides for summarization and abstraction of knowledge into larger insi^bts or allows the 
construction of business wisdom; and (8) Storing information on each result that is sufficient 
to recreate the context of the given result For additional information tiiat regarding CLAP 
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databases, data mining routines, historical data storage and usage and other features disclosed 
hCTein, the reader is referred to United States and PCT Patent Application Serial Nos.: 
08/721,899 filed 9/27/96 now USPN: 5,767,854 issued 6/16/98; 09/713,674 filed 15 
November 2000 (corresponding PCT/USOO/ 31523); 09/541,457 filed 3/31/00; 09/811008 
filed 3/16/01 (corresponding PCT/USOl/08467); and PCT/US02/19541 filed 6/19/02; 
PCT/US02/21538 filed 7/9/02, mcoiporated herein by reference. 

[0049] The present invention broadtyrelatestoadalabasehavingaunique database sche^ 
designed to fecilitate the storage and use of human and/or machine generated data mining 
results (data exceptions, data anomalies, meta exceptions, data oddities, data patterns and/or 
data trends) 
Background 

[0050] The following diagrams display the entity relationship diagrams and data flow 
diagrams. Theentityrelatiomhipdiagramsshowthelogicaldataentitiesandtheirassociati 
to each other. The data flow diagrams show the interaction between processes and data- 
stores. The processes are displayed as squares, cubes as cubes, and the data-stores as 
cylinders. 

Business Requirements 

[0051] The knowledge database and processes of this invention are well suited to satisfy 
business requirements includmg: (1) Self-Maintaining: The ability for the system to keep 
itself current with cubechangeswithminimalhumansiq)port; (2) Thedata 
should keep nuggets and issues history even vdien cubes or dimension members no longer 
exist in the database; and (3) Efficient Querying: The data should be stored in a manner that 
provides quick and efficient data retrieval for user queries. 
Data Repository Structure 

[0052] Referring now to Figure 1, a Entity Relationship diagram, generally 100, is shown, 
which described a preferred embodiment of a database schema for using the knowledge 
repository database of this invention. The diagram 100 mcludes the following database 
entities or tables: Departments or Grouping of Users 102, Databases or CoUections of 
multidunensional cubes 104, Tasks or Scheduled processes 106, Users or collections of valid 
users 108, Roles or grouping of user ^rpes 110, Dimensions or Dimensions contained m the 
multidimensional cubes 112, Cubes or Cubes registered in a multidimensional database 
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engine MS Analysis Services) 114, Task Logs or Details of task executions 116, Issues 
or Business problems 118, Nuggets or Cube tuples with interesting values 120, Query Logs 
or Information about user cube retrieval 122, Role Memberships or Users that belong to arole 
124, Dimension Constraints or Access rules applied to dimensions 126, Cube Dimensions or 
Dimensions contained cubes 128, Nugget Issues or Issues that apply to nuggets 130, Nugget 
Reviews or Collaborative explanations about nuggets 132, Nugget Members or Dimension 
members contained in nugget tuples 134, and Dimension Members or Members that belong 
to a given dimension 136, 

[0053] These entities or database tables are spUt into three f\mctionalgroiq)s. ITie first group 
comprises tables of relational storage of the multidimensional cubes, ^ere the tables are: the 
Cubes 114, the Databases 104, the Cube Dimrasions 128, and the Dimension Members 136. 
These tables are maintained by a process that keeps the data consistent with the cube 
members. Ifa cube member is deleted, the refresh process inaiks the inember as "ini^ 
that historical nugget mformation is retained, and the cUent tools of this invention will not 
attempt to query the values £rom the cube fliat include the "invalid" member(s) or orphans. 
The user can ask for orphaned nuggets. Nuggets are orphaned generally ^en something in 
the source database got changed. A utility can allow the user to detect orphaned nuggets and 
provide a vehicle to fix the orphaned nuggets. 

[0054] The second group pertams to the processing of scheduled algorithms or data mining 
routines. The second groiq) includes the Tasks 106, the Task Logs 116, the Issues 118, the 
Nuggets 120, the Nugget Issues 130, and the Nugget Members 134. The Tasks 106 are 
manually entered. The scheduled process reads the task and automaticaUy generates the data 
for the rest of the entities. 

[0055] The last functional group is the security group. This group determines vMch values 
can be displayed to groups of people and includes the Users 108, Roles 110, and Role 
Memberships 124. 

[0056] The diagr a ms displays the followmgrelationships: (a) Departments 102 are composed 
of Users 108; (b) Databases 104 store data for Dimensions 112 and Cubes 114; Tasks 106 are 
the subject of Task Logs 116, which create Issues 118 and Nuggets 120; (c) Users 108 are the 
subject of Query Logs 122 and belong to Role Memberships 124; (d) Roles 110 have Role 
Memberships 124 and Dimension Constraints 126; (e) Dimensions 112 ate the subjects of 
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Dimetision Constraints 126, contain Dimension Members 136, and belong to Cube 
Dimensions 128; (f) Cubes 114 contain Cube Dimensions 128; (g) Issues 118 are explained 
by Nugget Issues 130; Qi) Nuggets 120 belong to Nugget Issues 130, are the subject ofNugget 
Reviews 132, contain Nugget Members 134, and are listed in Query Logs 122; and Q) 
Dimension Members 136 define Nugget Members 134. The system also includes an archival 
routine (not shown), vAnch allows older or less used nuggets to be aidiived to enhance 
database performance. 

[00571 Referring now to Figure 2, a schematic diagram of a refresh process of this invention, 
generally 200, is shown to include a ciibe refresh process 202 that reads data from various 
Data Marts 204 and spins the data into Process Cubes 206. The process 200 also includes a 
Refresh 208 extracts data from the Process Cubes 210 and updates Cubes 212, Dimensions 
214, and Dimension Members 216. 

[0058] Referring now to Figure 3, a schematic diagram of a PAS Analysis Server Update 
process invention, generally 300, is shown to include a PAS routine 302 that executes Tasks 
304 and writes execution details to Task Logs 306. The term PAS represent any data mining 
routine or program that includes data mining routines or algorithms. The PAS routine 302 
also writes XML 308 and writes Nuggets or Nugget Members 310. An Issue Genemtor 312 
determines nugget groiq)ings and writes Issues/Nugget Issues 314, and write Knowledge 
Management (KM) 316. 

[0059] Referring now to Figure 4, a sch^tnatic diagram of a User Query and Review Process 
of this invention, generally 400, is shown to include a Nugget Query module 402 that 
determines a user's access from a Role Memberships module 404. The Nugget Query module 
402 displays issues fix>m an Issues module 40 6, and displays nuggets or nugget members firom 
a Nuggets and Nugget Members module 408 to the end users according to their profile stored 
in a User Profile module 410. The Nugget Query module 402 allows the creation and 
updating of issues in the Issues module 406, of reviews in aNu^et Review module 412, and 
of the profiles in the Users Profile module 410. 
Knowledge Management Methodology 

[0060] Referring now to Figure 5A, a conceptual iterative and collaborative meAod of 
knowledge creation and sharing of this invention generally 500, is illustrated, \^ch is 
siq)ported by the firamework through various overleaped information qualification 
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inte3:actioiis. 

[0061] Evolved Discovery (Pie-Dej5ned Batch Data Miniiig Processes) 502 and Ad-Hoc 
Discov^ (Human detection of Excqption or Pattern vriQx or ^dlfaout the use of Data Muung) 
S04 are ai^ processes that identify excq)tions or pattems tiiat are of potential interest These 
findings may be based on the base cube data or based on the existing contents of Wisdom 
Rq)Ositoiy. 

[0062] ''Infonnation Authoring" interactions 506 entail the process of further researching the 
findings of potential interest to qualify it as an Information Nugget and supplementing the 
objective finding vnQi subjective and objective commentary. Information Review interactions 
508 entail the study of existing Information Nuggets in the Wisdom repository and providing 
fiirther e^lanations, contradictions and extensions to these Information Nuggets, these 
reviews are recorded separately as Information Nugget Reviews. Information Pursue 
iterations 510 entail the study of existing Information Nuggets and/or Information Nugget 
Reviews and providing objective ratings to its information relevance or value. 
[0063] Together, the Information Authoring 506, Information Review 508 and Information 
Pursue 510 constitute the Knoi^edge Creation process 512. As the Information Nuggets are 
qualified and embellished with subjective and/or objective infi)rmation during the various 
interactions 506-510, they are permanently persisted (until meaningfiil) in the data repository 
of ibis invention and continue to be reviewed, pursued and made actionable through 
Information Integration. While the Information Nuggets represent intelligence at the most 
granular form, ihey can be groiq)ed and abstracted or summarized to be part of a larger issue 
referred to herein as Information Issues through manual and/or automated means for deriving 
a larger picture or insights. 

[0064] Information Integration 514 entails various means of making the information cont^ 
of the data repository of this invention more useful (by abstracting, smmnarizfaig etc.) and 
available (through various information channels and delivery mechanisms) to users and 
operational systems. The entire process is tiien iterated in a participation and usage process 
516 that allows the data stored in tiie repository to be continually or periodically evolved into 
a more detailed intelligence platform firom which improved business depisions can be made. 
[0065] As soon as a potential pattern or exception is detected or discovered by a Data Mining 
routine and/or other Analytical Routines (Evolved Discovery 502) and through Ad-hoc 
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piocesses or manual activity (Ad-Hoc Discovery 504), users can simply right click on the 
pattern or exception and retrieve existing information in the context (variables) of the 
excq>tion (anomaly) or patt^ and members (subjects) currmtly being investigated. 
[0066] In absCTce of existing information or y/beio the user has a diffo[ent perspective or 
opinion tiian flie stored or discovoed information, new information nug^ts can be authored 
simply by entering coioments and/or an objective score to a pattern or exceptiorL 
Unstructured related ref4»:ence resources may also be stored with these nuggets into the 
Repository during the Information Authoring interaction 506. 
[0067] Any ^lanations^coritradictions and extensions to these InforiiiadonNi^^ 
be added as reviews to existing information nugg^ during the Information Review 
interaction 508, ioformation relevance can be obj actively provided by information consumers 
during the Information Pursue interaction 510. As these Information Nuggets are qualified 
and embellished with subjective and objective information, they are permanently persisted 
(until meaningful) in the data rq)Ository and continue to be reviewed, pursued and made 
actionable flirough Information hitegration. 

[0068] While the Information Nuggets presents intelligence at the most granular level; they 
can be grouped, abstracted and/or sunmiarized into larger Information Issues, results and/or 
conclusion through manual and/or automated means. As users pursue tiie Information 
Nuggets, the users provide objective score and/or Subjective commentary about the 
InfonnationNuggets. The routines that faciUtate review oftheMormation Nuggets also keep 
track of user search and usage activity which is recorded in order to enhance the relevance of 
Information Nuggets and Information Issues and to provide a mechanics for most interesting 
Information Ni^ets and/or Issues to be presented first to any particular user or user groiq) 
or to all users in general. The mforination and/or knowledge contained in the data repository 
can then be integrated efi5ciently into operational systms or other informational syst^ns 
and/or delivered through a variety of channels within an organization to maximize knowledge 
exposure and utihty. 

[0069] Referring now to Figure SB, a preferred embodunent of an Information Integration 
method of this invention, generally 520, is showrL The method shown m Figure SB provides 
a firamework, whereby relevant information firom the repository is aggregated (^ere 
meaningful) and/or integrated with base or source data, fix)m which exceptions and/or patterns 
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were originally identified, and presented to the user. The firamewoik allows users to have 
quick access to the all information about the exceptions and/or pattmis ("Good, Bad and 
Ugly") over time using a single intec&ce. AddMonaUy, the firamewoik provides information 
nuggets and/or summaries to linked Data Mining and/or other analytics to improve query 
construction, to improve quality of results, to improve analyas performance, and/or to 
improve other aspects of data mining. Looking ag^in at Figure SB, the firamewoik 520 
includes an information nugget data repository or nugget database 522 in two way 
communication with data mining or evolved discovery 502 and human ad-hoc discovery 504. 
The two data mining processes 502 and 504 and the repository 522 are in two communication 
with multidimensional data sources 524. Additionally, the data mining process 502 and 504 
are in two w^ communication with constructed multidimensional (virtual) data sources 526, 
which were constructed firom data in one or more actual sources 524 by the data mining 
routines or by direct human construction. 

[0070] When a user interacts and/or uses the syst^ the system transparentiy records Ae 
interactions or usages. This historical interaction data is used by the system to create specific 
user profiles, user group profiles, organizational profiles, content profiles, or similar profiles. 
These profiles are in tum used by die system to present to users, user groiq>s, or organizational 
groups meaningfiil summaries, distilled knowledge, and/or derived intelligence related to 
subjects of interest to each user, user group or organization group. Thus, the system can 
present die most iuteresting or relevant InfomiationNuggets, summaries, distilled knowledge, 
and/or derived intelligence to tibie user at login. These profiles allow the system to be 
knowledgeable about subject of interest to specific users, user groups or organization groiq)s. 
Moreover, the system provides enhanced, simple, user fiiendly information query interfeces 
and routines that are designed to present to the user the most relevant informational content 
efBciendy and easily. The profile infonnation can be used by system adniinistrators to fiirth^ 
fine tune tihe content of the source databases. 

[0071] RefCTring now to Figure 5C, a flowchart, generally 530, is shown that depicts a 
preferred method for kno^edge creation and management Batch patterns and/or excqptions 
532 identified by various batch routines (not shown) are recorded to a temporary staging area 
534, which may simply mean that the exception or pattern in stored in die main Lxformation 
Nuggets Fact table marked as temporary. Once the batch pattern or exception 532 is stored 
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in the area 534, the pattern or exertion 532 is pre-screen^ The 
pre-screenmg step 536 subjects the batch pattern or exception to various automated and/or 
manual pre-soeening tasks to check for Redundancy, Information Value, or the like. After 
pre-screening,thebatchpatt^orexceptionS32isforwardedtoaconditionalstep538. User 
Pattern or Exception 540 identified by a usct are not subject to pre-screening step 536 or held 
in the temporary storage area 534, but are forwarded directly to the conditional step 538. 
R&gardless of the way the Exception or Pattern 532 or 540 identified, a common 
mformadon qualification process is used to create an Information Nugget As soon as a 
potential patterns or excqption is detected or discovered, users can simply right click and 
retrieve and study any existing information in the context (variable) of the excq>tion or pattern 
and members (subjects) currentiy being investigated 

[0072] The conditional step 538 checks the repository to determine if an information nugget 
thatisidenticdtoorsmiilartotiieidentifiedpattecnorexcqption532or540. Theconditional 
step 538 provides for four different conditions. First, if the pattern or exception 532 or 540 
already exists or is sfanilar to an existing pattern or exception and the vser wants to add 
objective ratings and/or subjective commentary to the existing nugget, then control is 
transferred along a YES branch 542 to an information nugget review step 544 which produces 
an information review document 546 that is added to the repository. 
[0073] Second, if the pattern or exception 532 or 540 already exists or is similar to an existing 
pattem Or exception and the user wants to objective rating the importance of the existing 
nugget, then control is transfenred along a YES branch 548 to an information nugget pursue 
step 550 which produces an information pursue document 552 that is added to the nugget &ce 
table. 

[0074] FiiiaUy, if the pattem or exception 532 or 540 does not exists or is not sunilar to an 
existing pattem or exception or the user has a different perception, thought or conclusion on 
the nugget and wants to create a new nugget, then control is transferred along a NO branch 
554 to an infomoation nugget authoring step 556 vMch produces an information nugget 558 
that is added to the repository. In tiie case ofan existing information nugget, whm the user 
has a different perspective, tiiought, conclusion or opinion from the existmg nugget; a new 
information nuggets is authored by simply entering comments and objective score, 
unstructured related reference resources may also be persisted with these nuggets into the 
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Rjqx>sitoiy during the Infonnation Authoring step or interaction. 
[0075] Any explanations, contiadic1ionsandextensionstofteseln£3^^ 
be added as reviews to ^dsting infonnation nuggets during the Infonnation Review proces; 
vAnit infonnation relevance can be objectively added to the infoimalion nuggets by 
information consumers during the Lofonnadon Pursue process. It is important to note that 
Informadon Review and Information Pursue processes are indqpendent processes and do not 
have to occur in a particular sequence, e. , a user can invoke the Infonnation Pursue process 
or die Mbrmation Review process independmtiy or in order. 

[0076] Referring now to Figure 5D, a relationship scheme or map, generally 570, is shown 
tiiat depicts die nature and dimensionality of the communication pathways between the 
primary informational processes comprising the knowledge management system and 
fiamework of this invention. The map 570 starts with a result 572 from a data mining routine 
(evolved discovery) or a user (ad hoc discovery). Each result 572 from a data mining routine 
includes OLAP cube cell information including an uidque Dimensional Context and an 
Analytical Context, v^ch can include the type of analysis, e.g.. Basket Analysis, Deviation 
Analysis, Us^ Driven Cross-Tab findings or the like. Each result 572, which comprises diis 
combined information, can give rise to one or more Infonnation Nuggets 574 or Information 
Nugget refinements via a pathway 576 as described in die process of Figure SC above. Thus, 
the pathway 576 between the results 572 and the nuggets 574 is 1 to n or 1 to many mapping, 
wliere the notation 0,1, 0,n, or 0.m notation represents the cardinality of the pathway at each 
node or box. 

[0077] Each Information Nxigget 574 may have one of more Information Review 578 via 
pathway 580 (a 1 to n mq>ping) and/or Information Pursues 582 via pathway 584 (a 1 to n 
mapping) associated with it Furdier, one or more Information Nuggets 574 may be groiq)ed 
or abstracted to one or more Infonnation Issues 586 via pathway 588 (a n to m moping) 
and/or Loformation Actions 590 via patiiway 592 (a n to m mappmg). Each Information 
Review 578 is based on a Single Information Nugget 574 and may have one or more 
Mormation Pursue 582 via pathway 594 (a 1 to n m^^ing) associated with it Each 
Information Pursue 582 is based on a Single Information Nugget 574 or Information Review 
578 via pathways 594 and 584 (1 to n mappings). One of more Information Actions 590 
(which is any initiative or action taken based on the Information Nuggets or Issues) can be 
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based on one or more Infonnation Issues 586 via palbiway 596 (a n to m m^ing) and/or 
Infonnalion Nuggets 574 via padiway 592 (an torn mapping). One or more Infonnation 
Issues 586 can be based on one or more Infomiadon Nuggets 574 via pathway 592 (an to m 
mapping) and can be any custom way of grouping the granular information into larg^ insights 
etc. and can intern be the basis of new Moimation Nuggets in futu^ Whiietfae 
iq)Ositoiy persists the details of these informational entities and/or processes, user friendly 
inter&ces and routines fedlitate the creation of and interaction with tiiese informational 
entities and/or processes. Moreover, MormationNuggets 574 and Information Issues 586 can 
be furtiier abstracted via pathways 598. 
Repository Schema 

[0078] Referring now to Figure 6A, an example of an OLAP cube, generally 600, is shown 
to include 11 dimensions 602. and 7 measures 604. The cube 600 constitutes an example of 
a base or source data on ^^ch tiie ad hoc or evolved discovery processes operate, vMch can 
give rise to results that are presented to the system for retention (persisted) in the repository. 
As is discussed later in this document, a wizard automatically creates the necessary repository 
structures for each result including relevant cube data during tiie presentation and authoring 
steps of the entry process of the system. Looking at Figure 6B, a wizard input window, 
generally 650, of a preferred repository wizard of tiiis invention is shown. The wizard 
gmerates and records the necessary metadata related to any OLAP cube. The wizard input 
window 650 includes database rq>ository id^tification fields 652, a use integrated security 
check box 654 and a test cormection button 656. The wizard iaput window 650 also includes 
source OLAP database iDfonnational fields 658, a coimect button 660, and an only update 
cube security constraints check box 662. The wizard input window 650 also includes a 
maintain repository button 664, a build/update repository button 666 and a close button 668. 
[0079] Referring now to Figure 7A, an example of a preferred partial database schema, 
generally 700,of tiiis invention is shown. The schema 700 is illustrated for a source database 
forihe retail food industry. Although the schema is illustrated using a source data fix>m the 
food industry, it should be recognized that any source data can be used as well. Tliepartial 
schema 700 includes at least a set 702 of source data identification table including 
dimensional tables 704 (educational Jevel), 706 (sales_customers), and 708 (salesjime), 
measures table 710 and product table 712 (sales^product). The remaining tables 714 are 
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infonnadon and knowledge associated tables. The infonnation and knowledge tables 714 
include at least the following tables: a nugget &cts table 716, a rq)ositoiy map table 718, a 
constraints table 720, a batch tasks table 722, an infonnation issues table 724, an issues map 
table 726, a search table 72S^ a users table 730, a batch task log table T32, an infonnation 
review table 734, an information pursue table 736, an actions table 738 and an action map 
table 740. 

[0080] The schema 700 is automatically created when the result being entered by the wizard 
of Figure 6B is submitted to the repository. The OLAP dimensions, hierarchy, levels of 
dimensions and measures are translated into entries in appropriate database repository tables 
and columns, such that the exceptions and patterns and the subject to ^diich die exception or 
pattern relate may be easily, efficiently and xmiquely recorded. Each Lsformation Nugget is 
identified by a unique ID stored in an ID column in each table, which serve as a common link 
betweentherepositorytables. In the above scherna^cample, a separate table is built for every 
dimrasion in tiie cube and each field in the dimensional table corresponds to a level of the 
dnnension. Each dimensional table has an additional column PW_Written_To_Level, vMdi 
records the level ordinal of the dimensional ordinal involved in die Information Nugget. 
Some of the other tables areNon-Cube specific and are common to several cubes. The schema 
can be ported to any ODBC compliant RDBMS and is completely open and extensible. 
[0081] When a result that includes a dimension diat has members such as a dimension with 
hierarchical children or a user submits a query with a keyword such as T>rink" that has 
children, then the system can also look for all nuggets that contain not only the high level 
dimension, but that also contains any of its members or descendants if the user has set an 
qypropriate flag. Thus, the system maintains information on the dimensions and the 
dimension children. Moreover, the system can also include results fi-om parents of a term 
v^en requested to do so. That is, the system can go iq) or down aUerarcUcal tree dq)endm 
on the type of search the user desires to use. 

[0082] Referring now to Figure 7B, the Repository_M^ table 718 of Figure 7A is shown in 
detail and includes records (rows) 742 of the cube dimensional metadata recorded by the 
wizard of Figure 6B. The records 742 detail the OLAP dimensions and corresponding tables 
and colunons wh^ the details of dimensional members involved in any discovered exceptions 
and patterns is recorded 
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[0083] Refeiring now to Figure 7C, the constraiots table 720 of Figure 7A is shown in detail 
and includes columns 744 and 746 of cube security metadata for all users or a specific user, 
respectively. The wizardautomalicallyrecordstisisinforinationduringthe results suh^^ 
step shown here being imported fiom an OLAP database table 748 to &e constramt table 720 
viainiportationarrow750. ThePW_Q)nstramtJ>efiiiitionfieIddescribesinfonnationacc^ 
privileges for any user belong^ig to any particular role or user groi^^ These constraints are 
automatically and transparently sqjplied when any authorized user interacts with fte data 
repository. 

[0084] Referring now to Figures 7D and 7E, two alternate schema to the fects table 716 are 
shown. Looking at Figure 7D, one alternate schema, generally 752, replaces multiple 
dimension specific tables with one dimensional table where details related to multiple 
dimension are recorded in multiple records sharing the same ID. Looking at Figure 7E, the 
second alternate schema , generally 754, includes a single larg^ de-normalized table which 
stores cont^ and context information all in one table. Figure 7E also shows the 
corresponding OLAP database schema 756. 

[0085] The two ahemate schemas are preferably applied in cases with lower dimensionality 
and in cases where the underlying RDBMS software allows large record size allocations. 
Regardless of the exact schema implemented, the schema provide siniilar functionality 
transparency to the end user. Also, the exact schema implemented can include customized 
functionality, unique to the customer. 

[0086] Referring now to Figures 7F-I, metadata associated with other tables of Figure 7A are 
shown. Looking at Figure 7F, the Nugget Facts table 716 of Figure 7A is shown in detail and 
includes a field name column 758 and a corresponding description column 760, \^ere the 
entries 762 in the description column 760 describe or g^ve analytical and context information 
about the particular Information Nugget The nugget &ct table 716 stores the Analytical 
mformation content of tiie Information Nugget, vAnlo tiie various Dimensional Tables 
(depmding on the schema) record the Dimensional context of tiie Information Nugget Each 
ID key uniquely identifies tiie combination of Analytical cont^t and Dimensional context 
[0087] Looking at Figure 7G, the Issues table 724 of Figure 7A is shown in detail and 
includes a field name column 764 and a corresponding description column 766, \^ere the 
entries 768 in the description column 766 define or describe each field in the field name 
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column 764. Subjective issues, which generally span multiple Infonnation Nuggets, may be 
human geneiated and/or automatically generated and are based on various classification and 
clustering or segmentation techniques. Infonnationlssuesaredesigiaedtodeliverhigher level 
knoi^edge derived from individual Lofoimation Nuggets or collections of individual 
Information Nuggets. 

[00S8] I/)oldng at Figure 7H, the Batch Tasks table 722 ofFigureTA is shown m 
includes a field name cohmm 770 and a corresponding description column 772, where the 
entries 774 in the description coliunn 772 define or describe each field in the field name 
column 770. Evolved processes that publish potential IiifonnationNiiggets to the Repositoty^ 
The contents of the repository include distilled informational units and reflect directiy on v/bat 
is important to the business subject at any givra time. 

[0089] Looking at Figure 7I» a preferred embodimmt of a Summary table 776 of this 
invraition is shown in detail and mcludes a field name colunm 778 and a corresponding 
description column 780, wbsic the entries 782 in the description colmrm 780 define or 
describe each field in the field name column 778. is one of many ways in which the contents 
of Wisdom repository can be suimnarized to d^ve secondary inteUigence on subjects of 
interest on a periodic basis and allows for pursuing changing ioformational and excq>tional 
subjects overtime. 
Wisdom Repository Interactions 

[0090] Referring now to Figure 8 A, an image, generally 800, is shown, \^ch illustrates an 
integratedandeasymeansofinteractingwiththerepositOTy. The im^e 800 includes a results, 
window 802 listing results 804 from a data mining routine. To invoke the repository wizard 
of this invention, the user simply right cUck on a result 806 that the user want to deposit in the 
repository of this inventioiL The rigjbt click operation results in the display of a selection 
window 808 vMch includes a list 810 of actions one of which 812 activates the repository 
wizard which when activated pulls down another window 814 yMch lists actions items 816. 
The user selects audior/review infonnation nugget action item 818, vAAch invokes the wizard 
inter&cewmdow 820 described below. When the wizard is activated, it automatically reads 
the context of the selected result 806 and retrieves any existing information contained in the 
repository that may fiirther explain or provide insights related to the selected result 806 
(exception or pattern), thus the information is readily shared without the need for explicit 
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searching etc and the user can easily study existing infonnation and make a decision about 
Authoring Information Nuggets or simply providing Information Reviews and/or Pursues 
ratings. Existing iiiforn[iation is thus readily available without the need fo 
improving information utilization and reducing die entry of duplicate or redundant 
information into the system. 

[0091] Referring now to Figure 8B, the inter&ce window 820 is shown^ i^ch is a simple 
intor&ce that records objective, subjective commentary, reference documrats, presentations, 
or the like provided by user. Hie user does not need to provide any otiier details to catalog 
the Information Nugget The unique ID is automatically generated using the Dimensional and 
Analytical context of the selected result 806. The interfece 820 includes two windows 822 
and824. The window 822 includes a score box 826 with up and down arrows 828, \^ere the 
score is the user's objective rating to the relevance of the selected result 806 (data exception, 
anomaly or pattern). The window 822 also includes a subjective commentary entry box 830, 
^ere the user enters any subjective information relating to the selected result 806. The 
window 822 also include a save button 832 and a close button 834, ^ere the save button 832 
allows the results 806 to be submitted to the repository and the close button 834 allows the 
user to exit the submission process. Hie window 824 lists any existing information nuggets 
that are the same or similar to the result 806. The window 824 includes an Nug^ Recency 
area 836, vdiich includes a Nugget ID display box 838 and a data authored display box 840. 
The window 824 also includes a Nugget Reviews area 842, wiiich includes a times reviewed 
display box 844 with scroll button 846 and an average review score display box 848 with 
scroll button 850 and a read review button 852. The window 824 also includes a Nugget 
Pursues area 854, which includes a times pursued display box 856 and an average pursue 
score display box 858 andarate nugget button 860. The window 824 also includes a Nugget 
Author area 862, ^ch includes a authored by display box 864, a score display box 866, an 
authoring score display box 868 and a Author's comment display box 870. The window 824 
also mcludes nugget scroll controls 81^. 

[0092] It is important to note that multiple Mormation Nuggets riiay be recorded und^ 
same Dim^isional and Analytical context information, such additions should be reserved for 
addir^ imiquely difGerent perspective on a given finding. The wizard also prompts the user 
as shown in Figure 8 C for user confirmation prior to entering the result 806 into the repository 
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to minimize unintentional infomialion dig)lication. Looking at Figme 8C, a confirmation 
window 874 is shown and includes an add review button 876, an add new infomiation button 
878 and a cancel button 880. Hie add review button 876 allows the user to snnply add a 
review to an existing Lifonnation Nugget witiiout creating a new nugget minimizing 
redundancy in the repository. The add new information button 878 actually creates a new 
Information Nugget fipom the result 806; vMlt the cancel button 880 allows tiie user to exit 
the submission process. 

[0093] As soon as an Information Nugget is submitted and stored or persisted in the 
Repository, it is available for review to all users logged on to the repository through the 
various Information Access channels described herein. 

[0094] Referring now to Figure 8D, an inter&ce window 882 is shown that is activated by 
pressing the read review button 852 of the window 824 of Figure 8B. The window 882 
includes the review recency area 836 and the nugget pursues area 854 and a nugget reviewer 
area884. Each review can be viewed in a view window 886, ^^ch shows tiie review score 
and reviewer's comments. The inter&ce 882 provides an easy mechanism for reviewing 
records of objective and subjective commentary provided by users during the review of 
existing Information Nu^ets. Multiple reviews may be provided by various users for any 
Information Nugget As soon as an Information Nugget Review is persisted, it is available to 
all users how are connected to the repository. 

[0095] Refenring now to Figure BE, a window 888 is shown that provides a sirnpleinterfece 
that records an objective score related to the information value of an Information Nugget or 
an Information Nugget Review. The window 888 is invoked by activating tiie rate nugget 
button 860 and includes a score box 890 with controls 892 and an OK button 894 and a close 
button 896. Multiple mtings ma/ be provided by multiple users. The main idea behind the 
objective ratings is to objectively score the Information Nuggets and hifonnation Nugget 
Reviews for Information Value, thus making individual InformationNugget or Reviews more 
or less prominent in any subsequent query, seardi, pursue, or review. 
[0096] ReferringnowtoFigures9A-B,samplee]itriesn3adeintosomeoftherepositorytable^ 
^en a result is submitted to the repository are showa The information is stored m the 
repository tables in an open and self documented format that is easily integrated into any 
custom application for further use. The information can also be easUy queried using uere 
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fiiendly interfaces tbat hide much of the query complexities and present the infonnation to the 
end-user in an ea^ to understand format Additional columns can be added to tfie 
Information Nuggets Fact table to persists formatted results such as GIF images, XML and 
PDF docum^its, or tiie like adding additional infonnation content to the stored Information 
Nuggets. 

[0097] Looking at Figure 9A^ a sample Nugget Fact table, generally 900, is shown, ^^ch 
displays the table iixfonnationoftfie Infonnation Nugget 806 of Figures 8A-B. Thetable900 
includes two columns 902 and 904. The colimm 902 includes iBeld names 906a-x, vMLo 
column 904 includes values 908a-x associated witii the names 906a-x. The 
PW_Wisdom_Type field 906d and the PW_Wisdom_Class field 906e of the Nugget Fact 
table 900 define the Anlytical context of the Infonnation Nugget 806* Fields 906f-k and tiieir 
corresponding values 908f-k include source database iDformation. Fields 9061-x and their 
corresponding values 9081-x include Mormation Nugget infonnation specific to the 
repository. 

[0098] Looking at Figure 9B, sample dimensional tables 910, 912, 914, and 916 are shown 
to include corresponding entries made into these table during the storage of the result 806 as 
an Mormation Nugget in the repository. The table 910 includes information about the 
Customer dimension; table 912 includes infonnation about the Education dimension; table 
914 includes information about tiie Gender dimension; and table 916 includes infonnation 
about the Measures dimension. Each field of the dimension specific tables correspond to the 
level of the OLAP dimension and are arranged in the table in the order of their dimensional 
cardinality firom left (0 left most) to right, the fields persist details of members belong to the 
corresponding dimension level. The fields represent details of an Information Nugget 
Member that belongs to a corresponding dimension level. Such a design permits retrieving 
the biformation Nuggets through the use of ^TevelMembers**, ''Ascendants'' and 
'i)escendants''ofa member like OLAP fimctioiiaUty emulated through SQL All 
dimensional table share tiie common unique Infonnation Nugget ID so that the dimensional 
context of any Information Nugget is uniquely recorded across the dimensional table. 
Moreover, the ID is a unique for each Information Nugget in the specified dimensional 
context and analytical context 

[0099] Looking at Figure 9C, an overview of a preferred infonnation catalog, generally 920, 
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of this mvendon is shown that further illustrates the cataloging oflnfonnati on Nuggets within 
the repository. The overview 920 includes an Information Nugget section 922 including 
multiple Information Nuggets 924. These Information Nuggets 924 are associated with a 
dimensional context 926, an analytical context 928 and optionally any oth^ context 930 tbat 
a customer wishes to add. Multiple formation Nuggets may exist in tiie repository for a 
given combination of contexts; however, each Information Nugg^ associated with a given 
combination of contexts are preferably distinct due to their associated objective and/or 
subjective commentary. Thus, the user only focuses on recording subjective matter and the 
Information Nugget is uniquely recorded and is readily searchable based on the attributes of 
a context within the repository. 
Information Delivery 

[00100] The system provides for simple, intuitive and transparent information query 
inter&ces to shield tiie user from many of the complexities in searching for the relevant 
Information Nuggets. Referring now to Figure lOA, a Drag and Drop query inter&ce, 
generally 1000, is shown, which includes a cube window 1002, an repository search window 
1004 and an Information Nugget window 1006. The cube window 1002 includes cube 
dimensional and measures levels 1008, witibi associated expand/contract buttons 1010. The 
search window 1004 includes adrop box 1012, i^ereacube dimension or dimensionmember 
such as Ugh school degree 1014 can be dragged and dropped into the box 1012. Qnceinthe 
box 1012, the user can submit a search to the repository by pushing a search button 1016. The 
window 1004 also includes a results section 1018, M^ere the all Information Nuggets 
satisfying the search criteria are displayed. If a given result is selected, th^ the window 1006 
is activated, which the wizard of Figures 8A-E. 

[00101] The Information Nuggets inresented in the analysispane 1018 of this invmtion 
are organized by Nugget attributes such as Exception or Rule Type and can be sorted based 
on a variety of quantitative measures. User can simply right click on the retrieved Information 
Nugget and read details including Reviews and Pursue ratings, the user can also introduce new 
Information Reviews and Information Pursues or simply drag &e hiformation Nugget onto 
the right in Cross-Tab pane and retrieve latest values for tiie Information Nugget and so forth. 
[0102] Looking at Figure lOB, the SQL script 1020 that is automatically generated for the 
above user search is showiL Filters such as user security constraints etc. are automatically 
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applied to tiie SQL (as the mtexSace reads such constraints firom the user profile at login in 
time). Since the Nugget repository is designed to have specific nomenclature^ custom 
inler&ces can be easily prograixuned to geneiate SQL statements that can in 
Nug^ repository. Lookmg at Figure IOC, a flowdiart 1022 evidencing the user qu^ of 
Information Nuggets repository is shown. The flowchart 1022 includes an search step 1024 
where the user queiy is submitted to the repository, vMch checks for information nuggets in 
a conditional step 1026. The conditional stq> 1026 checks the repository to determine if any 
Information Nugget satisfy the search critoia. The conditional step 1026 provides for three 
different conditions. First, if Information Nuggets exist and the user wants to add objective 
ratings and/or subjective comment on any of the existing Information Nuggets, then control 
is transfatred along a YES branch 1028 to an information nugget review step 1030 which 
produces an information review document 1032 that is added to the repository. Second, if 
Information Nuggets exist and the user wants to objectively rate the importance of an 
Information Nugget, then control is transferred along a YES branch 1034 to an information 
nugget pursue step 1036 which produces an information pursue document 1038 that is added 
to tiie repository. Finally, if hiformation Nuggets do not exist that satisfy the query criteria, 
then control is transferred along a NO branch 1040 which can optionally includes a record 
search step 1042. Subsequent automated and Mset driv^ exception and pattern driven 
routines can th«ti focus on these search paramet^ to identify any possible Information 
Nuggets. 

[0103] As the repository gets populated with numerous nuggets, an important challenge is to 
present the user with the most relevant Information first The system accomplishes this by 
utilizing the following repository information about the MormationNuggets: (1) Reviews and 
Pursue Ratings provided by the knowledge worker community, (2) User' s explicit information 
preferences (maintained in the Wisdom repository centrally), ^ch is recorded tbrough flie 
"My MormationProfile" inter&ceshownmFigure 11,(3) User'se^licitmember selections 
as shown in Figure lOA; and (4) Suggestive Approach^- user's search and review activity is 
recorded overtime such that intelligence related to what may be interesting is based on his or 
her historical activity and/or lack of (in particular subject areas). 

[0104] Referring now to Figure 1 1, a simple Interface, generally 1100, ^ch records user 
inforinational preference profUes to rninirnize the problem oflnfonnation Glut or information 



wo 03/023654 



PCTAJS02/28277 



-25- 

ovedoad. The inter&ce 1100 includes an Monnadon Filters tab 1102, a Author Filters tab 
1104, a Review Filters tab 1106 and a General Preferences tab 1108. The Mormation Filters 
tab 1102 includes an Information Type area 1110, vMch includes exceptions filters 1112 and 
pattern rule filters 1114. The lofonnation Filters tab 1102 also includes an XnTormation 
Recency area 1116, ^^ch includes time filters 1118. The Information Filters tab 1102 also 
includes an Information Limit area 1120, ^ch includes limit filters 1122. The Information 
Filters tab 1102 also includes an Information Relevance area 1124, which includes relevancy 
filters 1126. The interfece 1100 also mcludes a reset all button 1128, a save button 1130, a 
cancel button 1132 and a close button 1134. The usct can setup Time, quantitative and 
qualitative filters besides setting up a subscription profile, wherein user can pursue 
Information Nuggets and Reviews authored by a select list of people. These filters can be 
applied in variety of ways. 

[0105] Once seti^), the user's mformation profile is recorded in the repository, it is avaOable 
for fiiture activity and across various information channels. The Information Profile based 
filters are traiispareritly^pUed in tiie query as described in Fig^ Additionally, where 
meaningfiil, a decision making workflow and "Push n Pull" mode for mteracting with the 
Information Nuggets can be easily bmlt around the repository. 

[0106] Referring now to Figures 12A-G, a preferred web-based interfece, generally 1200, 
built around the Repository is shown, ^^ch enables easy and customized information 
delivery, wiiere the self-documented and open architecture of the repository allows for such 
custom information delivery and integration needs. Figure 12A shows the home page of tiie 
Custom Interfece 1200, which includes four search options: search by Nugget ID 1202, search 
by Discovery Process 1204, search by Information Issues 1206 and Ad-hoc Search 1208. The 
usGTs can choose fix>m tiiese options to search for flie Information Nuggets within the 
repository. Figure 12BiUustrates an mterfece screen 1210 vduch presents users with a fist 
Evolved or Batched Data Mining processes and mcludes a batch discovoy process area 1212, 
a process run data area 1214 and an hiformation Nugget area 1216. The us^ makes selection 
of a particular process and log activity for the specific process is presented. The user can 
select a process run and retrieve Information Nuggets belonging to that run. Additionally, an 
interface can present the changes between the Information Nuggets produced by the Batch 
process overtime, etc. Users may fiirther Review or Pursue the Information Nuggets that are 
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piesCTted as described above. Figure 12C illustrates an inter&ce scre^ 1218 including an 
Moimalion Issues area 1220 and an Monnation Nuggets area 1222. The users are first 
presented witii the Information Issues in the area 1^0 contained in the repository and ^en 
die user makes a selection of the Information Issue - all tfie related Information Nuggets in 
tiie area 1222 are presraled to the users. Figure 12D illustrates an ad-hoc query interface 
1224, vAnch allows us^ to query Information Nuggets based on various filters and attributes 
including firee-text search of Information Nuggets. 

[0107] Madditionto1heseinterfaces,sincettierepositoryisknowledgeableofeachu 
interactions, it can simply present the Information Nuggets that the user will be potentially 
interesting to the user, as soon as the user logs in to the repository. Also, the information 
contoat of repository may be presented in a hierarchical format similar to the OLAP 
dimension navigator. Thus tiie user knows what exists in the repository and easy access to the 
members involved in Information Nugget 

[0108] Referring now to Figures 12E-G, another web based inter&ce, gmerally 1260, vfbich 
siq[qx>rtsEi^lish language query processing is shown. Figure 12E shows the inter&ce 1260 
where user can simply types in a question in English in a text box 1262 and retrieve related 
Monnation Nuggets. 

[0109] Once the base question is parsed, clarifications may be sought along with 
recommendations on die selection of additional dimrasional members, vMcSi would fetch 
Information Nuggets that are of potentially greater interest Figure 12E an search results 
screen 1264 is shown which is seeking clarification from the user related to the keyword C A 
in items 1266 above the horizontal line 1268. Dimensional Members tiiat together with this 
keyword are associated with interesting results are suggested for user selection (as presented 
below the Horizontal line) such that specific interesting results may be presented quickly. 
[0110] Figure 12F next, shows web based rendering 1270 of a results retrieved from the 
repository that satisfied the search criteria. The report elements can be previously persisted 
ordyriamicaUyre-generatedbasedontbeliiformationNuggetmetadata. Ifno previous result 
exists for tiie original question of interest, the keywords can be recorded to the a Search Table 
and the scheduled/Qn Demand Data Mining tasks can include these m^bers in data 
exploration to yield relevant information. 
Information Summarization and Integration 
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[0111] The attributes related to the Monnation Nuggets can be summarized and presented 
in a variety of ways so as to g^ve a holistic picture of the contents of the Nugget repository. 
Refeiring now to Figure 1 3, a sample intsr&ce 1300 is sho^ where the ^tire contents of 
repository can be organized in a Dimensional Tree like format 1302. Here Distinct m^bers 
fiom various fields in tiie Dimensional Tables are organized in an hierarchical format and 
tiieu: summarized attributes such as References in Repository LiformationNugg^, Average 
Review and Pursue Score (overtime) etc. can be presented. Secondary intelligence, such as 
summaries, infomiation clusters and any other form of abstractions derived fiom the 
repository is of vital importance as it allows for quickly scanning through and getting the 
larger picture of issues and opportunities that are detailed in the form of Information Nuggets, 
Information Issues and other custom abstracted forms. 

[0112] Any Data Mining algorithm can be integrated into tiie database of this invention, 
meaning die dimensional member contained in die repository can be explicitly explored or 
ignored by the Data Mining algorithms as they search the base data cube for anomalies and 
patterns. Dimensional member associations recorded by certain algorithms such as 
Association and Market Basket Analysis can be used as hints in a priori candidate generation 
ii]:q)roving the performance of these algorithms in subsequent runs etc. Figure 14 shows an 
example ofhrformation Integration 1400 wherein Basket Analysis Data mining algoritiun task 
1402 iscustoniizedpertfaecontentsofNuggetrepositoiy 1404 to generatearesuh Data 
Mining algorithms or routines can be made repository or system aware, meaning the 
dimensional member contained in the repository can be explicitiy explored or ignored by the 
Data Mining algorithms as they search the base data cxibe for anomalies and patterns. 
Dimensional member associations recorded by certain algorithms such as Association and 
Market Basket Analysis can be used as hints in apriori candidate generation improving the 
performance of these algorithms in subsequent runs etc. 
Conclusions 

[0113] An open, extensible^ self-documented and self-catalogmg knowledgebase hateracted 
through simple^ flexible and extensible collaborative decision making and information 
delivery, integration and abstraction mechanics greatly in^rove the creation of and value 
derived fiom corporate knowledge base. The unique repository schema and information 
persistence along with the qualitative and quantitative information metrics allow in enhanced 
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infoimation queiy processing, while minimizing the traditional problems associated with 
"Information Glut", "Monnation Islands" and "hrformation Cataloging" . The systems server 
based model is transparent and its role based user interfaces permit effective leveraging of 
collective knovdedge, exp^ences and techniques of information workers and extends its 
value to a broader base of company's information consumer community, who can be 
completely oblivious to the information/kno\dedge creating analytics and processes and are 
shnply offered the fruits (results) of analysis. 

[0114] All references cited h^in are incorporated by reforence. While this mvention has 
been described fully and completely, it should be und^stood fliat, within the scope of the 
appeadcd claims, the invention may be practiced otherwise than as specifically described. 
Although Ae invention has been disclosed with reference to its preferred embodiments, firom 
reading this description those of skill in the art may appreciate changes and modification that 
may be made \is^ch do not depart fiom the scope and spirit of the invention as described 
above and claimed hereafter. 
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CLAIMS 

We claim: 

1 . A database comimsmg infonnati on nugg^ including sufficient information to identify 
a source of each information nugget, object human ratings of eadi infonnation nugget, 
subjective human commentary associated vnAi each information nugg^ i^ere tiie 
information nuggets comprise data excq)tions, metaexceptions, and/or pattms and v^ere the 
database is ad^ted to receive, store, and retain results £x)m hxmian and/or machine data 
miniiig activities so diat information or knowledge can be derived and/or created therefix)m. 

2. A database structured to store non-redundant results fix)m human and/or machine data 
mining activities, ^ere the database comprises infonnation sufficient to reconstruct eadi 
stored result, infonnation on each query that lead to each stored result and a structure 
sufficient to &dlitate efficient retrieval, manipulation, integration, and distribution of the 
stored results. 

3. A method for storing results from human and/or machine derived data mining results 
mcluding the step of receiving a result from a human and/or machine data mining activity, 
comparing die received result to previously stored results, storing the received resuh if the 
received result is new or updating a previously stored result if the received result is an 
augmentation, addition, correctionoriq)dateof the previously stored result and if the received 
result causes a change in the database notifying a user groiq) of the change. 

4. The method of claims 3, further comprising the step of adding objective and/or 
subjective commentary, arudysis, and/or rating. 

5. Hie method of claims 3, further comprising Ifae step of reviewing the results to 
TninimiyR redundant results and adding forther objective and/or subjective commentary, 
analysis, and/or rating by a groiq) of specialized users. 
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6. The method of claims 3, further comprising the step of integrating the results into 
summary, collective, abstracted or conipound results. 

7. The method of claims 3 , further conqirising the step of nmning data mining routines 
against the results to derive higher order data patterns, trends or excq>tions. 

8. The method of claim 7, herein Hie rurming step occur either continuously or 
periodically. 

9. Hie method of claim 6, \^^in the running step occur either continuously or 
periodically. 

10. An interactive method for acquiring knowledge from data mining results including the 
steps of receiving input dflier manually via direct human entry into a knowledge database or 
automatically from participating data mining routines, storing the results in a temporary 
database area, screening the result against existing result entries, marking the results as either 
new, related or redundant, authoring the t^poraiy results with objective and/or subjective 
cormnentary, analysis and/or rating, submitting the auttiored result to the database for 
permanent storage, reviewing Ae results by a special groiq> of users to add expert subjective 
and/or objective commentary, analysis and/or ratings, forming higher level results from the 
stored results, storing the higher level results in the database, removing redundant results from 
the database, presenting relevant results to specific user groups, nmning data mining routines 
against the results and integrating &e results into patterns and trends and repeating the above 
steps on a continuous or periodic basis. 

11. A knowledge storage and management system comprising an iapvt inter&ce that 
allows results from one or more data mining routine rurming on one or more data sources or 
from one or more human data mining activities to be screened for inclusion in an knowledge 



wo 03/023654 



PCT/US02/28277 



-31- 

acquisition database stores the results of the data mining activities with sufficient 
context information to recreate the data mining process and the source data structure into a 
kno^irfedge repository and management database; a knowledge review intor&ce and pursue 
inter&ce that permit the entry of human objective and/or subjective commentary to add 
additional informational contentto the member of the database; specially tailored data mining 
routines that nm against the database to produce higher level knowledge and informational 
cont^ and an action intei&ce information that provides action items to tiie database relating 
to the use of the kno\^edgo or information in the system. 
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redundant Ififonnation. 



FIG.8C 




hUeifaceto 
review existing 
btfomiation Niiggels. 



FIG. 8D 
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Interaface to rate the relevance (Information 
Pursue Ratings) of existing Information Nuggets and 
toiformatlon Reviews. 



FIG. 8E 
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Column Name • ' Column Value 



r- PW Wisdom ID 




0 



PW Wisdom ScGf^Cpib [7r!ffi 
PW Measure^Vaiue 
PW Wisdom Type < 



{57BDD/2OA17A4FB3aA7F-0DEB29Q13624t 



PW_Wisdom Left Part 



PW Wisdom Right Part 



PW Wisdom Text 



PW Wisdom Preview 



PW Wisdom MDX 



PW Wisdom Source MDX 



^ PW Wisdom Cardinalit 



PW /Author 



PW Author Type ^fl6 «. 



PW Batch Task IP 



PW Author Conrimerrts 



PW Authored Score yfcS' s 



PW Times Reviewed ^dTr 



PW Ayerage Review Score 



[Education LevelMAIl Education LevelJ.(High School Degree]. 
[GenderlfAfl Gender].[M]. [Marital StatuslfAtl Marital StatusUSl 



m3M 



[Yeariy Incomel.rAU Yearty lncomeU^30K - $8DKI 



IF ( Education Level = High School Degree .Gender = MMarital 
gatus = S) THEN (Yeariy Income - $3DK- «}K) ^02k^ 



([Education Ljevel].(A!l Education LevBl].[H^h School Degfee], ^ • 
[GenderJ.[AIl Gender].[M]. [Marital aatusJ,{AII Marital 
Statusl.[S].fYearty IncomeUAIl Yearly Income!. [$30K- SSDKT) 



SELECT 

{[Education LevelJ.(AII Education LevelI.(High School Degree!} ON 
AXIS(P). ' ^ . 

{[GenderJ.(AD Genderl.|M!} ON AXIS(1). / 
{[Marital StatusI.[/MI Marital Statusl.(SI) ON AXISf?). 
OYeariy IncomeUAIl Yearty lnconfte|.I530K - «1KI) ON A3aS(3) 
FROM jSalesl WHERE flMeasuresUSates Count]) 



SELECT 

{[Gender].[Gender].members) ON /^S|P), 
([Marital Status]. (Marital Status].members) ON AXIS(1). 
{[Education Level|.(Educatton Level].members} ON AX^. 
{[Yearty !ncome|. (Yeariy lncome].mBmbers} ON /WIS(3) 
FROM [Sales] 

WHERE (lMeasures].(Sales CountD 



Venkatesh Oahale 



his ProbaiKty Rule is significant and needs to be investigatei 
further. 7^0 



PW Times Pursued 



PW Average Pursue Score 



PW Unread Flag ^06\/ 



PW Deletion Flag gOfrflJ" 0 



PW Date Tlnns <lOby I4/19/2DQ2 



f Sample Information Nugget Record in the Nuggets Fact Table t 

FIG. 9A 
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Column Name: 


Column Value ' :/ v:v^ i>:> 


Customer Dimension Table .J , 


Customers All 


[CustonriersMAU Customers] 


Customers Country 


NA 


Customers State Province 


NA 


Customers City 


NA 


Customers Name 


NA 


PW Written To Level 


0 


PW Wisdom ID 


{576DD72C-A17A4FB3^A7F-O0BB29O13824} 


. ; • : Education Dimension Table . ; ■ . 


Education Level Alt 


NA 


Education Level Education I 


[Education LevelMAIl Education Level].[High School Deqree] 


PW Written To Level 


(m)1 


PW WisdomJD 


{57BDD72O-A17A4FB3WF-00BB29013624} 




';v Gender Dimension Table V r^ v -;"- vK'r ' ~' 


Gender All 


NA 


Gender Gender 


|Gender].[AII GenderMMI 


PW Written To Level 


1 


PW WisdomJD 


{576DD72C-A17A4FBS«A7F-0DE82901^4) 


Measure Dimension TabieA*- :Vr^: ' :^ ' \ 


Measures MeasuresLevel 


[Measures].[Sal8s Count) 


PW Written To Level 


0 


PW Wisdom ID 


S76DD72C-A17A4FB3aA7F-(nBB29013624> 



rv 



Entries from some Dimensional tables, recording 
the dimensional context of the Information Nugget 



Dimensional Context 



FIG. 9B 



EducaDon UmI - Hl^ School Degree 
MarSdStakJS-S 



Yealylncoo»e-OTC-$sqc 

Ston Sin b) SQFf B M stora Sto k) SOFT 



Measures ~ SaiBs Coifil 
Product = AO Products 
PronoOon Madia =Aa Medto 
PioiPoQons = AO PromoHoiis 
Stores AD Stores 
SteraTypa = M StoraTVpa 
Tbnea1997 



Information Nugget 



Analytical Context 



PrDbaUSyRidB 



r 



IF ( Education Uval s Hl^ SctKWl 
Dogree.Gender- MJMarfal Status = 
S) liei (Yearty Income - 930K - 
$SCK) 

TNsPnbddByRubb 
siQnCllcanI and naads lo be 
tnvesttgaledftilher. 

Scoce -8 



T. 



Mtdlple MbnnaOon Nuggets may exisi 
fof a unhide cocaMnaOon of ooftteods, 
howewr. D b expected that tbey haw 
unique subjective andJbroblecUve 
comraenlafy 



r 



Any other context can 
be added. 



Combination of various contexts automatically and 
uniquely catalog the Information Nugget 



FIG. 9C 
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Drag n Drop query interafce. This interfoce is 
integrated Into the exception or pattern finding 
Analytics pane for quick and seamless access to 
mrormaUon related to the dimensional members. 



FIG. lOA 



SELECT > 

ntoB 

I rootfHar«_20ao_Sales_Fact] 
ZHHEA JOIN " 
CFocxiHBrc_2000_Salea_EctiieaclOD_Level] 
ON - - - 

[roodDtaEC 2000 Sales Face] .[P« Wiadm ZD) 



lOlO 



T^ie holding t.tae inalTCical Contenc o£ IxdCoEuacioa Hoggec. 
Table holding tbe Education Level Dimensional context. 



tFoodHart_20C0_Sale9_EdUBttibioa_Level] . iPVJUsOtmJKD} 
INHZB JODJ 

(roodBaEC_2D00_Sales_Tlme] --^ Table holdlag the TlMe Dlaensional Context Specified in the 

— the users Consccaint Frollle 

Of 

[raodHnrt_2000_Sale9_rcK:t] . [Pli_Vla(lon_ID) 
iroodHart_2000_Sale3_TlxacJ . [P¥_Visdtaa_rD] 



VBXSZ 

— Osec specified dimensional ta cB toer 

(CEdncetlon_Level_Educatloo_Level)<«* [Edocaclon Level] . CAH Education Level) . [HioJi School Degree] >) 
iND 

— Only Shov InXocaation Vnggets chat are not narked foe daletioa. 
((P«J>eleclon.riag)- 0) 

AHD ~ 

— Security ConstreOjkC for Venlcacesh Dahale tansperantly added. 
C ( Croodaart 2000 Sales Tine) . [Tiae Tear) <> • CTiae] . [ 1998) * ) ) 



ORDER BT 

— Default Sort Ocder for Inloc»atlon Btmtrets 
[roodBart_2000_SaJLe8_ract] .(P«_i:veracpe_Revle«_Score)DESC , 
|ri)odaart_2000~Sales][roet] .[P«Jlcveraae_Piirsiie3score)DK , 
[roodBart_20003sale3~ract) . (P9_Date_Ttxie3DESC*~ 



SQL Query Automatkany Generated per the CXmensional Members Selected in the Search Box arKi users 
Security Constraints Profile. 



FIG. lOB 
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FIG. IOC 




FIG. 11 K-^o "^"^ 
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1803 



1200 



10 H"^-4S*^\^ 



V'.'/jr/crti Rspsshory Browser 



Welcome to the Wisdom Reposiory Browseri 

Befere you Iwgto, please seto the appropriate ana^ 
witBDaof sea«Jt7tie faflawig quayop^ 



B M«S>t 1>. yoo in^ uso Oib qnaiy qriion to nfai0w dalaib 



J $earefc^|rOfc»weo'P>oe«r ffytw are Waested in pui^^ 
use this qpsiy opfoo to pinsus al Irrfbnnatm 

> &sMrfcBf iB*wiiiaifooteoe: ir y« a» wten^ 
tNs i|U0fT «|«ion to pum aB fatomatnn Mi^^ 



^^^fjBcStafcfc YiM nor tts« ttos opti^ 

FIG. 12A ^nw 



Fte .Bfc Wew Fewoctes Toob. H^- , 



Wisdom Repository Brcwscr 



3j.vchtr/N'u:!n^tO ?3?!:rh bv Di5ccv=r.f Profess • Sraieh 



Botcb Dbcovety process : 0Fua>tAC4£8-430s«a27«ccMatszis9 



' Process nm date : M»7sfuzoo2 




tnCMnulSoq Koggels: 




FIG. 12B 
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SpMiiy Search Quay FOtefS fOpttanO - 




[-6rtJ4]g3as.j 




FIG. 12D 



1760 



J .1 



„^rooo I i iQfi Lnc. . ^ ^ •, 

, Marketing mfo database 



I I 



• Mnrkclinc depariiiicnl 




^^1 



FIG. 12E 
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Search results 



b the praGI for drink in CA? 



1. 



RfStoreiroSAlfCAl 

M [WarrfKwcl.IDSA.UCAJ 



□ rnmcU1997), lTn«J.(l998J 
O [Store Sue mSQFT] 
n (Store Type] 



g;lFoodMart| 



^ [Storel[PSAirCA1 ^ 
O [Customers! rUSAUCAl 

n rRtnc).riW).noael[1998) 

n [PromotioaMMHa)[M>db<Sa) 

n [!l^<>motioDsJ.[AflProax>tioQs] 

O [EdocabooI^UAfiEducatiooIevds] 

n [GeDder).(AflGct>derj] 

n [M^SbtosUAnMaotalSlatw] 

□ (Store Sa m SQFrj.(M) 

n [Store Type].(AB] 

n (Ye2tdylB£Mfi£}.[AJl Yearly locoffie) 




3 



ia[P>odocti n>riA1 
gfStoreiroSAirCAl 
n (Worrfjowe J [PSAUCA1 
n [CastcMoers] [PSAUCAI 

npGaieKWT), (T3n»J.(1998J 
n [Store SbebSQFn 
a [Store type) 
OtPkomotaoo Media) 
nCPromotiofis) 
D(£docatsoo Level] 



FIG. 12F 
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on the Drink «r dart to DiiH I]^ 



[IVoduct].p)iiidc] 
[WardM»iscl.tUSAJ.[CAJ 



CA 



|1997 
11996 




S49.85 {643 .18 S 



f 


















■ 


' - J 




• : - : 1 



More Btt this 



Use as a template 



Sare tins cBietvmmv home oaee 



OBdevaot 
® Natfrai 
ONotrdevaot 



FIG. 12G 

IJOO 




FIG. 13 
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m 



NA. :m MA. ,M 



Data MWog |B»tM Analysis) Tek DeftaBlon 



TRAMSACnONS: 



MUSTMCLUDE: 



rU>fa<h|ia 



0 FILTERS: 



! MM SUPPORT »2ttD 



.•NA -4 \fiaDOM84-F;C>4M&«C 

m 4. <pairiU44«00^7i»n 
14 :<psfi36K-i«»4m£«& 



Repos&ory Product Oknenslon 

Here the items pafameters are being nuxSfied to 
i^wre some of the Product Subqalegory membcts 
a!rea<^ contained in the Nugget Repository. 



J 



No Ip 



EXCEFTQpioAKtUPRxludSdxategoff^^ 



'lVansactiM»%«f«Bn^*«ust Include*' and 
thacootentsartha NiggalRapoaltPiy. 



FIG. 14 
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